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(54) Method of controlling power on forward link in a cellular CDMA system 



(57) A method of controlling transmission power of 
a plurality of base stations associated with a mobile unit 
in a CDMA (code division multiple access) cellular sys- 
tem, is disclosed. The mobile unit communicates with 
one base station among the plurality of base stations. 
According to the present invention, power of each of pi- 
lot signals respectively transmitted from the plurality of 
base stations is measured at the mobile unit Following 
this, information about a measured power value of each 
of the pilot signals is transmitted to the one base station. 
Thereafter, a first power control coefficient is determined 
at the one base station. The coefficient is a ratio of total 
pilot,power values of the plurality of base stations, other 
than the main base station, to a pilot power value of the 
one base station. Subsequently, the transmission power 
of each of the plurality of base stations using the first 
power control coefficient is controlled. 
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Description 

The present invention relates generally to tech- 
niques in transmission power control of base stations in 
a CDMA (code division multiple access) cellular system s 
using spread spectrum techniques. More specifically, 
the present invention relates to a power control method 
on forward links (viz., base station to mobile unit links) 
in a CDMA cellar system in order to increase capacity 
of the overall system. 10 

As is well known in the art, in a CDMA system, ail 
users transmits simultaneously and at the same fre- 
quency. The transmitted signals occupy the entire sys- 
tem bandwidth, and code sequences, which are orthog- 
onal, are used to separate one user from another. That is 
is, each user is assigned a unique code sequence. The 
use of the same frequency in the overall system indi- 
cates that no "handoff" from one frequency to another 
is needed as in FDMA (frequency division multiple ac- 
cess) and TDMA (time division multiple access) sys- 20 
terns. This is called a soft handoff that is disclosed in 
United States Patent No. 5,101 ,501 by way of example. 

In a CDMA system, there is no distinct limit on the 
number of users. The system performance for all users 
degrades gradually as the number of active users in- 25 
creases. More specifically, mobile units in the CDMA 
system transmit independently (viz., asynchronously) 
from each other. This means that their signals arrive ran- 
domly at the base station and therefore, the crosscorre- 
lation between these randomly, arrived signals is not ze- 30 
ro and thus causes interference. 

The major difficulty with CDMA is a so-called "near- 
far effect", which occurs when a weak signal received 
at the base station from a distant mobile unit is overpow- 
ered by a strong signal from a nearby interferer. To re- 35 
duce the near-far effect, power control on reverse links 
(viz., mobile unit to base station links) is necessary. 

Additionally, the system capacity is expanded by 
power control on the forward links (viz., base station to 
mobile unit links). One example of such power control 40 
on the forward link is disclosed in Japanese Laid-open 
Patent Application No. 7-38496. According to this con- 
ventional technique, each of the mobile units in a given 
cell receives a pilot signal from the own base station, 
measures a signal-to-noise (S/N) ratio using the pilot 45 
signal received, and then informs the base station of the 
measurement results. The base station responds to the 
measurement results and controls the transmission 
power on the forward link of each mobile unit. Thus, the 
S/N ratios at the mobile units within the base station are so 
improved and approach to a predetermined level (viz., 
roughly equalized). As a result, a low level of interfer- 
ence is achieved at each mobile unit. 

This conventional technique, however, has suffered 
from a drawback. That is, when a SIN ratio at a given ss 
mobile unit is lowered due to increase in the number of 
the active users in the cell, the base station is responsive 
to the reduced S/N ratio and raises the power on the 



forward link to the given mobile unit This in turn unde- 
sirably lowers the S/N ratio at each of other mobile units, 
with the result that the S/N ratio of the first base station 
again is lowered. This cycle is repeated and eventually 
the power of each forward link of many mobile units un- 
desirably is raised to the maximum value. 

Further, it takes a relatively long time until the low- 
ering of interference is carried out after the measure- 
ment of the S/N ratio. Therefore, during the long feed- 
back time, the S/N ratio measured has undesirably 
changed. In such a case, a precise control is no longer 
expected. 

It is therefore an object of the present to provide a 
method of achieving a low level of interference especial- 
ly in the vicinity of a cell boundary even if the number of 
active users increases, whereby it is possible to keep 
constant the system performance for all users. 

One aspect of the present invention resides in a 
method of controlling transmission power of a plurality 
of base stations associated with a mobile unit in a CDMA 
(code division multiple access) cellular system, the mo- 
bile unit communicating with one base station among 
the plurality of base stations, the method comprising the 
steps of: (a) measuring, at the mobile unit, power of each 
of pilot signals respectively transmitted from the plurality 
of base stations; (b) advising the one base station of 
information about a measured power value of each of 
the pilot signals; (c) determining, at the one base station, 
a first power control coefficient which is a ratio of total 
pilot power values of the plurality of base stations, other 
than the main base station, to a pilot power value of the 
one base station; and (d) controlling the transmission 
power of each of the plurality of base stations using the 
first power control coefficient. 

The features and advantages of the present inven- 
tion will become more clearly appreciated from the fol- 
lowing description taken in conjunction with the accom- 
panying drawings in which like elements are denoted by 
like reference numerals and in which: 

Fig. 1 is a sketch schematically showing a plurality 
of cells, base stations, etc. provided in a CDMA cel- 
lular system; 

Fig. 2 is a time slot format of one frame for acquiring 
pilot signal power on forward links of base stations; 
Figs. 3, 4A and 4B are each flow chart which shows 
steps which characterize a first embodiment of the 
present invention; 

jFigs. 5 A and 5B are each flow chart which shows 
steps which characterize a second embodiment of 
the present invention; 

Fig. 6 is a flow chart which shows steps which char- 
acterize a third embodiment of the present inven- 
tion; 

Figs. 7 A, 7B and 8 are each flow chart which shows 
steps which characterize a fourth embodiment of 
the present invention; and 

Figs. 9A and 9B are each flow chart which shows 
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steps which characterize a fifth embodiment of the 
present invention. 



Referring to Fig. 1 , there are shown only three ceils 
10 1 2, and 14 which respectively include base stations 
BS1 BS2, and BS3. Further, as shown, another three 
base stations BS4-BS6 are respectively assigned to 
other three cells (not shown). As is well known in the art, 
all the base stations in the system, including BS1-BS6, 
are coupled to a MTSO (mobile telephone switching of- 
fice) 16, which supervises an overall operation of the 
system and which is in turn coupled to a public switched 
telephone network. Still further, two mobile units 18 and 
20 are shown in Fig. 1 . The mobile unit 18 is located in 
the vicinity of the boundary between the cells 10 and 1 2 
and simultaneously communicates with two base sta- 
tions BS1 and BS2 in order to attain the above men- 
tioned soft handoff. However, it is to be noted that the 
mobile unit 1 8 in fact establishes a speech channel with 
either BS1 or BS2. It is assumed that the other mobile 
unit 20 is not located in the vicinity of a cell boundary 
and thus keeps communication only with the base sta- 
tion BS1. 

The present invention is not directly concerned with 
a handoff operation but directed to effectively achieve a 
low level of interference in the vicinity of a cell boundary. 
Therefore, the system capacity can markedly be in- 
creased (viz., the number of active users can be in- 
creased without inducing degradation ol signal quality). 

Each of the base stations in the system constantly 
transmits a pilot signal the transmission power of which 
may vary depending on the cell size. However, in the 
instant disclosure, it is assumed that each base station 
radiates the corresponding pilot signal with a predeter- 
mined (constant) power for the sake of simplifying the 
description. Each pilot signal is assigned a unique code 
and thus, it is possible for the mobile unit to discriminate 
which base station generates the pilot signal. 

On the other hand, each mobile unit is provided with 
a device for measuring strength of each of the pilot sig- 
nals arriving at the mobile unit. More specifically, the mo- 
bile unit selectively acquires a predetermined number 
of pilot signals using codes which are applied thereto 
Irom a currently communicating base station. 

Fig. 2 is a diagram showing a pilot signal acquiring 
(or measuring) frame which consists of six time slots 1 -6 
in this instance. Each mobile unit acquires one pilot sig- 
nal during one time slot and thus, is able to cyclically 
receive a total of six different pilot signals on a frame- 
by-frame basis in this particular case. The mobile unit 
typically measures the power (viz., signal strength) of 
one pilot signal during one time slot. If more than six 
pilot signals should be received at the mobile unit, the 
frame length can be expanded to meet the requirement. 
The instantaneous power of the pilot signal typically var- 
ies drastically and thus, it is a cu rrent practice to average 
the power over a sufficiently long time. Throughout the 
instant disclosure, the power of a pilot signal means an 



average value. 

It is assumed that a mobile unit has already estab- 
lished a speech channel with a given base station 
(sometimes referred to as a current base station). In this 
5 case, the mobile unit receives, from the current base 
station, information indicating a set of neighboring base 
stations. Based on this information, the mobile unit 
measures the power of each ot the pilot signals trans- 
mitted from the neighboring base stations in addition to 
io the power of the pilot signal from the current base sta- 
tion. 

A first embodiment of the present invention will be 
described with reference to Figs. 3, 4A and 4B. 

In Fig 3, at step 22, the mobile unit checks to de- 
is termine if the current base station should is changed 
(viz handoff). The instruction of changing the current 
base station (denoted by BS 0 ) is advised from the cur- 
rent base station itself. If the current should be changed, 
the routine goes to step 24 whereat a new base station 
20 is advised together with a new set of neighboring base 
stations BS1 (i=1,2, .... n)(n is five in the case shown in 
Fig 1 for example). On the other hand, if the answer is 
negative at step 22, the routine proceeds to step 26. At 
this step 26, the power of each of the pilot signals on the 
25 forward link (viz., inbound link or base station to mobile 
unit link) in connection with the base station BS 0 and 
BSi are measured. Following this, at step 28, each of , 
the measured pilot signal's power values is compared 
with a predetermined value (T1 ) so as to select the val- 
30 ues exceeding T1 . The power values thus selected are 

denoted by Bq and Bi (fc=1 ,2 m (m^n)) wherein B 0 

is the power value of BS 0 and Bi are power values of 
BSi. Thereafter, at step 30, the power values Bq and Bi 
are transmitted to the current base station BS 0 . 
35 Figs. 4A and 4B shows steps which are implement- 
ed at the current base station. At step 32, the base sta- 
tion receives the power values Bq and Bi from the mobile 
unit Thereafter, at steps 34 and 36. a check is made to 
determine if the current base station should be changed 
40 based on the power values Bq and Bi received at step 
32 If the change of the base station is to be implement- 
ed, the data indicating the new base station (denoted by 
BS'q) is stored in the current base station. If the change 
of the current base station is not required, the routine 
45 directly goes to step 38 at which a handoff indicator Gh 
is calculated as follows. In this case. Bi are rewritten by 
Qi 



so 



Gh = (Q 1 +Q 2 + - +Q mV B o 



0) 



Following this, at step 40, the power values Bq and Qi, 
exceeding a second predetermined value (T2), are se- 
lected The selected power values are denoted by Bq 

55 and Qi (1=1. 2 k (k ^ m). It is to be noted that the 

value B 0 is selected in that this value is the largest one. 
Following this, a power control coefficient R is calculated 
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as follows at step . 



R = (Q 1 +Q 2 +...+Q K )/Gh.B 0 



(2) 



Therefore, since BR can be rewritten using equation (1 ) 
as follows. 



R= (Q l+ Q 2+ ... + Q K ()/Q 1 



■Q 2+ ...+Q n 



) (3) 



Thereafter, the routine goes to the steps of Fig. 4B 
wherein if the current base station should not changed 
the routine go through steps 42 and 44 to step 32 (Fig. 
4A). On the other hand, if the current station should be 
changed, the routine goes through steps 46, 48 and 50 
and is terminated. 

A second embodiment of the present invention will 
be described with reference to Figs. 5A and 5B. 

As shown in Fig. 5A, steps 32' to 40' are identical 
to step 32 to 40 and hence further descriptions thereof 
are omitted for brevity. The second embodiment fea- 
tures that the power control coefficient R is derived using 
total transmission power values (Pi) of the base stations 
and the corresponding mentioned power values Qi. In 
Fig. 5A, Pmas indicates the maximum allowable power 
value of each base station. On the other hand, the power 
control coefficient R should be in a range between pre- 
viously determined minimum and maximum values 
(Rmin and Rmax). The manner of defining the coeffi- 
cient R between Rmin and Rmax is shown in Fig. 5B. 
After implementing either step 62 or step 58, the routine 
goes to the program which is exactly identical to that 
shown in Fig. 4B. 

A third embodiment of the present invention will be 
described with reference to Figs. 6. 

As shown in Fig. 6, steps 32' to 40' are identical to 
step 32 to 40 and hence further descriptions thereof are 
omitted for brevity. The third embodiment features that 
the number of pilot signals (m in this case) is checked 
whether or not the number exceeds the previously de- 
termined maxim number of pilot signals (Nmax). If 
m>Nmax, steps 72 and 74 are implemented and the rou- 
tine proceeds to step 76. Otherwise, the routine imple- 
ments steps 78 and 80 and then goes to step 76. After 
carrying out step 76, the routine goes to the program 
which is exactly identical to that shown in Fig. 4B. 

A fourth embodiment of the present invention will 
be described with reference to Figs. 7A, 7B and 8. This 
embodiment is to carry out, at the mobile unit, steps 
which are executed in the current base station in the first 
embodiment. Therefore, the burden on the base station 
can be reduced. 

As shown in Fig. 7A, steps 22* to 26' are identical 
to step 32 to 40, while as shown in Fig. 7B, steps 34* to 
42' are identical to steps 34 to 42 shown in Fig. 4A. At 
step 90 (Fig. 7B), if the current base station should be 



changed, data indicating the new base station is in- 
formed to the current base station together with the pow- 
er control coefficient R. Otherwise, only the coefficient 
R is transmitted to the current base station BS 0 . After 

s step 90, the routine returns to step 22' of Fig. 7A in order 
to repeat the operations. On the other hand, as shown 
in Fig. 8, at step 92, the current base station receives 
the information which the mobile unit transmitted at step 
90. Following this, steps 40' to 50* are implemented 

10 which are respectively identical to steps 40 to 50 of Fig. 
4B. 

A fifth embodiment of the present invention will be 
described with reference to Figs. 9A and 9B. The instant 
embodiment features that the calculated power control 

15 coefficient (denoted by R' in step 42') is checked to de- 
termined if R' is within a predetermined range if the cur- 
rent base station should not be changed. For this pur- 
pose, the power control coefficient R is initialized at step 
100 (viz., R is set to one (1)). The following steps 22' to 

20 40/ are exactly identical to steps 22 to 40 shown in Figs. 
7A and 7B. At step 102, a check is made to determine 
if the current base station should be changed. If the an- 
swer is negative at this step, the routine goes to step 
104 at which the calculated power control coefficient R' 

26 is checked if R' is within the predetermined range as 
mentioned above. If the answer at step 104 is NO, the 
calculated coefficient R' is adopted and then advised to 
the base station BS 0 at steps 106 and 108. 

It will be understood that the above disclosure is 

30 representative of five possible embodiments of the 
present invention and that the concept on which the in- 
vention is based is not specifically limited thereto. 



35 Claims 

1 . A method of controlling transmission power of a plu- 
rality of base stations associated with a mobile unit 
in a CDMA (code division multiple access) cellular 
40 system, said mobile unit communicating with one 
base station among said plurality of base stations, 
said method comprising the steps of: 

(a) measuring, at said mobile unit, power of 
45 each of pilot signals respectively transmitted 

from said plurality of base stations; 

(b) advising said one base station of informa- 
tion about a measured power value of each of 
the pilot signals; 

so (c) determining, at said one base station, a first 

power control coefficient which is a ratio of total 
pilot power values of said plurality of base sta- 
tions, other than said main base station, to a 
pilot power value of said one base station; and 

ss (d) controlling the transmission power of each 

of said plurality of base stations using said first 
power control coefficient. 
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2. A method as claimed in claim 1 , wherein the power 
of each of the pilot signals is compared, at said mo- 
bile unit, with a first predetermined value after step 
(a), the power exceeding the first predetermined 
threshold being selected, and information about the 5 
values of selected power being sent to said main 
base station. 

3. A method as claimed in claim 1 or 2, wherein the 
power value of each of the pilot signals is compared io 
with a second predetermined value after step (b), 
and the power values each exceeding the second 
predetermined threshold being selected and used 

to determine said first power coefficient. 

15 

4. A method as claimed in claim 1 , 2, or 3 further com- 
prising the steps of: 

receiving, at said one base station, total trans- 
mission power of each of said plurality of base 20 
stations from a MTSO (mobile telephone 
switching office) which is provided in said CD- 
MA cellular system to supervise overall opera- 
tions of the system; 

determining, at said one base station, a second 2S 
power control coefficient which is a ratio of 
(P 1 Q 1 +P 2 Q 2 +. +Pk Q k) to (Gh-PmOo) where 
Pj(i=1, 2, ... k) is the total transmission power 
of an i-th base station, O x (i= 1 ,2, . . . k) is the pow- 
er value of the pilot signal of an i-th base station 30 
other than said one base station, Pm is a max- 
imum transmission power of each of the base 
stations, and Q 0 is the power value of pilot sig- 
nal of said one base station; 
controlling the transmission power of each of 35 
said plurality of base stations using said second 
power control coefficient instead of said first 
power control coefficient. 

40 



45 



so 



55 
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FIG. 3 
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(54) Procede de transmission dans un reseau radiotelephonique UMTS, permettant de preparer 
un saut vers une cellule GSM pendant une communication dans une cellule UMTS 



(57) Lors de .'allocation des intervalles ternporels 
d'une trame UMTS a un terminal, le reseau UMTS m6 v 
nage un intervalle libre et continu, de duree au moins 
egale a 5 ms, dans une trame UMTS, pour permettre au 



r6cepteur du terminal de mesurer la puissance des si- 
gnaux GSM Sventuellement regus, et preparer un even- 
tuel saut en faisant une pre-synchronisation sur une cel- 
lule GSM voisine. 

Application aux reseau de radiot6!6phonie UMTS. 



F1 



FIG.1 



F2 









/ 








J L ..J. 1 L- 




. rC. . 


1 1 1 1 


,T28 

. rn , . . , 


1 1 1 

Lai-i L_ 


1 

1 A 


1 1 

1 1 d2 




A 


1 1 

1 1 d2 


i 




— n r J 

I B 

r 1 


— H ! 




— i r "| 

1 



UL1 



DL1 



UL2 



DL2 




EP 0 954 195 A1 

Description 

[0001] L' invention concerne un procede de transmission dans un r^seau radioteiephonique UMTS, et plus particu- 
lierernent lorsqu'il fonctionne en mode duplex par division temporelle (TDD). Le systeme UMTS est latroisieme g£n6- 
5 ration de systemes de radioteiephonie cellulaire. Le systeme GSM continuera a exister pendant un certain temps et 
on envisage de realiser des terminaux adaptes pour utiliser alternativement les deux systemes. II faut done permettre 
a ces terminaux de sauter d'une cellule UMTS a une cellule GSM , au cours d'une communication, lorsque ces termi- 
naux se deplacent. Un des criteres de decision pour sauter d'une cellule a une autre est la puissance du signal recu 
par le terminal mobile. 

10 [0002] Pour permettre a un terminal GSM de sauter d'une cellule GSM a une autre, au cours d'une communication, 
sans I'interrompre, un procede connu consiste a : 

emettre, a partir de chaque station de base, un signal continu sur un canal appele canal balise ou BCCCH, qui 
transporte des signaux de synchronisation et de correction de frequence qui sont propres a une cellule GSM ; 
is - recevoir dans chaque terminal mobile GSM, les canaux balises 6mis dans les cellules GSM voisines de la cellule 
GSM ou il est situe, mesurer la puissance des signaux GSM eventuellement recus, et preparer un eventuel saut 
en taisant une p re-synchronisation sur une cellule GSM voisine. 

[0003] Chaque terminal mobile GSM est capable de laire une mesure de puissance tout en poursuivant une com- 
20 munication etablie dans la cellule ou il est situe\ il fait cette mesure pendant un intervalle de temps libre prevu entre 
une salve montante et une salve descendante. Un systeme de type GSM utilise des multitrames de 1 20 ms composees 
chacune de 26 trames ayant des dur6es identiques, chaque trame etant elle-meme composed de 8 intervalles tem- 
porels. Dans chaque trame, une salve montante occupe un certain nombre d'intervalles temporels et une salve des- 
cendante occupe un certain nombre des intervalles temporels restants. L'intervalle libre entre une salve montante et 
25 une salve descendante a une duree de 2 ou 4 intervalles temporels, en general, avec une exception notable : dans la 
26eme trame de chaque multitrame, l'intervalle libre a une duree correspondant a 12 intervalles temporels, e'est a dire 
6ms. Cet intervalle libre de 6 ms permet, toutes les 120 ms, de faire une partie de la pre-synchronisation. Celle-ci 
consiste a decoder les signaux de correction de frequence et les signaux de synchronisation. Ces signaux de correction 
de frequence et de synchronisation sont r6partis sur un second type de multitrame, correspondant a 51 trames. Par 
30 consequent, les operations de pre-synchronisation peuvent durer jusqu'a 1 ,3 secondes, avec une duree moyenne de 
I'ordre de 0,6 seconde. 

[0004] Pour le systeme UMTS, un procede de transmission actuellement envisage est appele multiplex par division 
temporel (TDD, Time Division Multiplex). II utilise des trames ayant des durees identiques, chaque trame etant elle- 
meme composee d'intervalles temporels ayant chacun une longueur donnee. Dans chaque trame, une premiere partie 

35 est allouee a une salve montante, et le reste de la trame est allouee a une trame descendante, ou inversement. Le 
nombre maximal des intervalles temporels alloues a la slave montante et le nombre maximal des intervalles temporels 
alloues a la salve descendante sont fixes et identiques pour tous les terminaux, au moins pour tous les terminaux 
situ 6s dans un cluster de cellules UMTS. Le rapport entre ces deux nombres est choisi en fonction de la nature du 
trafic prevu. Si le trafic prevu est symetrique, cette proportion est a priori egale a 50%. Cette proportion peut etre 

40 choisie superieure a 50% si te trafic prevu est fortement asymelrique. 

[0005] Actuellement, rien n'est prevu pour preparer le saut d'une cellule UMTS a une cellule GSM. On peut envisager 
de realiser un terminal comportant deux r6cepteurs fonctionnant simultanement, un recepteur UMTS etant utilise pour 
une communication UMTS pendant qu'un recepteur GSM serait utilise pour preparer un saut vers une cellule GSM, 
mais e'est une solution qui augmenterait le cout et I'encombrement des terminaux UMTS. 

45 [0006] Le but de I'invention est de proposer une solution qui ne necessite pas deux recepteurs. 

[0007] Selon I'invention, un procede de transmission dans un reseau radioteiephonique UMTS, permettant de pre- 
parer un saut vers une cellule GSM pendant une communication dans une cellule UMTS, consistant a transporter des 
informations dans des trames ; chaque trame etant composed d'une pluralite d'intervalles temporels ; des intervalles 
temporels de chaque trame etant alloues a des terminaux radiotelephoniques ; est caract6rls6 en ce que pour un 

so terminal donne, il consiste en outre, avec une periodicite egale a un multiple entier de la duree d'une trame, a ne pas 
allouer au terminal considdre, au moins une suite continue d'intervalles temporels dont la duree totale est au moins 
6gale a une duree predeterminee permettant de recevoir le canal balise d'une station de base GSM et de faire une 
pre-synchronisation sur cette station de base GSM. 

[0008] Le procede ainsicaracteris6 permet de n'utiliser qu'un seul recepteur pour realiser une communication UMTS 
55 et preparer un saut vers une cellule GSM, quasi-simultanement, grace a l'intervalle libre ainsi menage au moins dans 
certaines trames UMTS. 

[0009] Selon un mode de mise en oeuvre particulier, le procede selon I'invention consiste en outre a r6duire I'etale- 
ment spectrale d'autres intervalles temporels transportant des donn6es, afin d'augmenter leur capacite de transport. 




2 



EP 0 954 195 A1 

[0010] Le proc6d6 ainsi caracteris6 permet de n'utiliser qu'un seul r6cepteur mdme lorsque le terminal est utilise 
pour un service a debit eleve, par exemple pour recevoir des signaux video ou des fichiers, parce que ce proced6 
permet d'augmenter la capacite de transport des intervalles effectivement albums et permet done d'augmenter le nom- 
bre d'intervalles libres jusqu'a obtenir un intervalle libre de durde suffisante pour mesurer la puissance des signaux 
5 GSM eventuellement recus, et preparer un eventuel saut en taisant une pre-synchronisation sur une cellule GSM 
voisine. 

[0011] L' invention sera mieux comprise et d'autres caracteristiques apparattront a ('aide de la description ci-dessous 

et des figures I'accompagnant : Les figures 1 et 2 represented respectivement deux exemples de mise en oeuvre du 

proc6d6 selon I'invention, respectivement a faible debit et a d6bit elevd. 
w [0012] Le proc6d6 selon I'invention est applique a toutes les trames UMTS, ou bien n'est applique qu'a une seule 

trame dans une multitrame UMTS constitute d'un nombre de trames tel que sa duree soit egale a la duree des mul- 

titrames GSM (120 ms). Considerons tout d'abord le cas ou le procede est applique identiquement a toutes les trames. 

[0013] La figure 1 repr6sente deux trames UMTS successives F1 et F2, ayant une dur6e TF de 10 ms chacune. 

Chaque trame est composed de N intervalles temporels d'une duree TS, N etant egal a 16, et TS etant egale a 0,625 
*5 ms par exemple. 

[0014] L'allocation des intervalles temporels d'une trame a des terminaux est d6cid6e par le r6seau UMTS indepen- 
damment pour chaque terminal mobile, en fonction du service demand^ par I'usager de chaque terminal. Un terminal 
qui demande seulement I'etablissement d'une communication vocale n'a besoin que d'un intervalle temporel pour la 
liaison montante et un intervalle temporel pour la liaison descendante. Dans cet exemple, le nombre maximal des 

20 intervalles temporels allou6s a la satve montante est egal a six, et le nombre maximal des intervalles temporels alloues 
a la salve descendante est egal a dix, dans toutes les trames. Dans cet exemple, le terminal considers a demande 
seulement I'etablissement d'une communication teiephonique, done un faible debit. Dans la trame F1 , le reseau alloue 
seulement un intervalle T3, dans la partie UL1 qui est reserves a la liaison montante, et un intervalle T12, dans la 
partie DL1 qui est reservee a la liaison descendante. Dans la trame F2, le r6seau alloue seulement un intervalle T19, 

25 dans la partie UL2 qui est r6servee a la liaison montante, et un intervalle T29, dans la partie DL2 qui est reservee a 
la liaison descendante. II n'y a done que deux intervalles temporels occupes dans chaque trame. 
[0015] Dans la trame F1 , le terminal consider n'6met pas et ne recoit pas de signaux UMTS pendant : 

une plage de dur6e d1 TS qui va du debut de la trame F1 a I'intervalle temporel T3, 
30 - une plage de dur6e A.TS entre les intervalles temporels T3 et T12, 

et une plage de duree d2TS entre I'intervalle temporel T12 et la fin de la trame F1. 

[0016] Dans la trame F2, le terminal consider n'emet pas et ne recoit pas de signaux UMTS pendant : 

35 - une plage de dur6e d1 . TS qui va du d6but de la trame F2 a I'intervalle temporel T1 9, 
une plage de duree A.TS entre les intervalles temporels T19 et T28, 
et une plage de dur6e d2.TS entre I' intervalle temporel T28 et la fin de la trame F2. 

[0017] Deux types de plage sont susceptibles d'etre utilises pour recevoir les signaux GSM, dans cet exemple : 

40 

- les plages de dur6es ATS = NTS - 2TS - (d1 +d2).TS 
et les plages de dur6es BTS = (d1 + d2) TS 

[001 8] Pour permettre la pre-synchronisation dans une cellule GSM, on estime necessaire de recevoir le canal balise 
45 GSM pendant une duree continue egale a au moins la duree d'une trame GSM (4,7 ms) plus un peu de temps pour 
['initialisation du r6cepteur, soit environ 5 ms, toutes les 1 20 ms. Selon i'invention, le reseau UMTS alloue les intervalles 
de temps des trames, au terminal considered de telle facon que le terminal consider n'a pas a emettre et n'a pas a 
recevoir des signaux UMTS pendant un intervalle continu ayant une dur6e au moins 6gale a 5 ms, avec une p6riodicite 
egale a un multiple entierde la duree d'une trame. 
so [0019] Dans Pexemple consid6re, on peut constituer le tableau suivant pour determiner comment choisir d1 +d2, 
e'est a dire comment allouer les intervalles temporels au terminal consid6r6, sachant que N = 16 et TS = 10 ms : 



d1 +d2 


A 


B 


Conclusion 


>8 


< 5ms 


> 5 ms 


La reception GSM peut etre faite pendant la plage B 


7 


4,37 ms 


4,37 ms 


II n'y a pas de plage de dur6e au moins 6gale a 5 ms. La synchronisation risque 
d'etre plus longue 




3 



EP 0 954 195 A1 

(suite) 



d1 +d2 


A 


B 


Conclusion 


<6 


> 5 ms 


< 5ms 


La reception GSM peut etre faite pendant la plage A 



15 



20 



30 



[0020] Des raisons technologiques inhe rentes au mode TDD restreignent un peu plus les choix possibles pour allouer 
les intervalles temporels au terminal consider^ : II taut un certain temps de commutation entre remission et la reception 
des signaux UMTS. Les intervalles alloues a la liaison montante et ceux alloues a la liaison descendantes ne doivent 
10 pas £tre accoles mais doivent etre separes par un intervalle temporel au moins. Cette contrainte interdit les allocations 
telles que : 



d1 + d2 = 0etd1 +d2=14 

Dans Texemple represents sur la figure 1 , 

d1 + d2 = 6 et done A.TS = 8 x 0,625 ms = 5ms 



La plage libre A convient done pour recevoir les signaux GSM. 
[0021] La figure 2 represents deux trames successives FV et F2 1 dans le cas d'un terminal qui utilise un service a 
debit plus eleve. Le terminal a done besoin d'un plus grand nombre d'intervalles temporels. Les references analogues 
a celles de la figure 1 ont I'attribut. Dans cet exemple, N = 16 et TF = 10ms comme precedemment. Le reseau attribue 
2s au terminal considere des intervatles temporels TV, T2' pour la liaison montante et des intervalles T13\ T14\ T15', 
pour la liaison descendante, dans ta trame FV. II attribue au terminal considere des intervalles temporels T17', T18' 
pour la liaison montante et des intervalles T29\ T30', T3V, pour la liaison descendante, dans la trame FV. II y a done 
5 intervalles temporels occupes. 

[0022] Deux types de plage sont susceptibles d'etre utilises pour recevoir les signaux GSM : 



les plages de durees A'.TS = 16TS - 5TS - (dV+d2').TS 
et les plages de durees B'.TS = (dV+ d2').TS 



[0023] Dans I'exemple represents sur la figure 2, on a choisit dV = 0 pour minimiser la duree de B\ On a alofs A' = 
35 (11-d2').TS 

[0024] d2' est choisi 6gal a 1 pour minimiser B\ sans accoler les intervalles d'emission et les intervalles de reception 
UMTS. On obtient A' = 1 0TS = 6,25 ms qui est superieur aux 5 ms requis. 1 1 est done possible, pour le terminal considere, 
de mesurer la puissance des signaux GSM eventuellement recus, et preparer un eventuel saut en faisant une pr6- 
synchronisation sur une cellule GSM voisine. 
40 [0025] Si le terminal doit emettre et recevoir des donnees a un debit encore plus eleve\ le nombre d'intervalles 
temporels alloues a la liaison descendante est a priori superieur a 5. II n'est plus possible de laisser libres 1 0 intervalles 
temporels pour obtenir un intervalle continu d'au moins 5 ms. Les terminaux a haut debit etant plus coOteux que les 
terminaux a faible debit, on peut envisager de les munir d'un second recepteur. 

[0026] Une autre solution consiste a reduire le facteur d'etalement spectral lors de remission des donnees, dans le 
4S sens montant et dans le sens descendant, II est alors possible de transmettre plus de donnees dans chaque intervalle 
temporel. Le reseau alloue alors moins d'intervalles temporels aux donnees, et laisse libre un nombre d'intervalles 
temporels au moins egal a 10, pour qu'il y ait un intervalle libre de 6,25 ms. En contrepartie, il est necessaire d'aug- 
menter la puissance d'emission pour garder un meme rapport signal sur bruit. 

[0027] La portee de I'invention n'est pas limitee au cas ou un intervalle libre est menage dans toutes les trames 
50 UMTS. Selon une variante de realisations, Les trames UMTS constituent des multitrames comportant par exemple 1 2 
trames de 10 ms, pour avoir la meme dur6e que les multitrames GSM, et une seule et trame par multitrame est ame- 
nagee pour comporter un intervalle libre d'au moins 5 ms. Cette variante permet d'obtenir les mdmes performances 
de la procedure de saut de cellule GSM, que dans un terminal GSM classique. 

[0028] Une variante de la precedente solution consiste a laisser totalement libre une trame de chaque multitrame, 
55 la 12eme de chaque multitrame UMTS par exemple. Cette trame laisse alors un intervalle libre ayant une duree de 10 
ms qui est superieure a la duree minimale de 5 ms. Les donnees descendantes qui auraient dues etre transporters 
dans cette trame sont transportees dans les autres trames de la mdme multitrame, en utilisant la reduction de regale- 
ment de spectre pour augmenter leur capacite de transport. En contrepartie la puissance d'emission doit etre augmen- 
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Revindications 

1 . Procede de transmission dans un reseau radiotelephonique UMTS, permettant de preparer un saut vers une cellule 
GSM pendant une communication dans une cellule UMTS, consistant a transporter des informations dans des 
trames (F1 , F2 ; F1 \ F2') ; chaque trame etant composee d'une plurality d'intervalles temporels ; des intervalles 
temporels (T3, T12, T19, T20) de chaque trame etant alloues a des terminaux radiotelephoniques ; 

caracterlse en ce que pour un terminal donne, il consiste en outre, avec une periodicite egale a un multiple 
entier de la duree d'une trame, a ne pas allouer au terminal considere, au moins une suite continue d'intervalles 
temporels dont la duree totale est au moins egale a une duree predeterminee permettant de recevoir le canal 
balise d'une station de base GSM et de faire une p re-synch ronjsation sur cette station de base GSM. 

2. Procede selon la revendication 1 , caracterise en ce qu'il consiste en outre, a reduire Tetalement spectrale d'autres 
intervalles temporels (TV T6' ; T8') transportant des donnees, afin d'augmenter leur capacite de transport. 
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